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In this note, we will discuss some properties of the linear homogeneous differential equation, For a discussion of some previous results concerning the non-oscillatory behavior of solutions see the recent papers by Li and Yeh [7] and Kroopnick [6] . Theorems and proofs now follow. Proof. We first prove the boundedness of all solutions. Multiply equation (1) by 2x'
and integrate from 0 to t obtaining
From equation (2) we may conclude that since all terms on the LHS of (2) are positive and since the RHS of (2) (1) by x(t) and integrate from 0 to t and then integrate the first term by parts to obtain ) does change sign infinitely often, then it is oscillatory. Consequently, x'(t) = 0 infinitely often. However, this means that if x(t)>0 then x"(t)<0. So, x(t) has an infinite number of consecutive critical points which are all relative maxima which is impossible. Likewise, should x(t)<0, then we have an infinite number of consecutive relative minima which is also impossible. Consequently, x'(t) must be non-oscillatory. This implies that x(t)x'(t)
does not change sign. Therefore, we may invoke the mean value theorem for integrals and integrate the third term of (3) to yield Theorem II. Under the conditions of Theorem I, the following inequalities hold: (2), both x(t) →0 and x'(t) →0 as t→∞. Then after dividing by 2a 0, inequality (5) easily follows. For inequality (6) , first rewrite (4) as (2), we would have
where 0 < u < t. Notice that in Theorem I, a( . ) need not be differentiable at any point.
In the case of equation (9), neither a( Example. Consider the differential equation (11) x"+10x'+9x=0 which has non-oscillatory solutions x(t)=Aexp(-t) and x(t)=Bexp(-9t). From Theorem I we can show that the equation
